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(54) TWO PROCESSES OF TRENCH ETCHING FOR FORMING COMPLETELY INTEGRATED 
THERMAL INK JET PRINT HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new 
manufacturing technique and structure for a print head 
which is required as a resolution and printing speed of 
the print head are enhanced. 

SOLUTION: A monolithic print head 14 is formed using 
an integrated circuit technique. A thin film layer 22 
including an ink jetting element 24 is formed on the 
upper face of a silicon substrate 20. Etching is subjected 22 i 
to a variety of layers, and a conductive lead 25 to the 
ink jetting element is formed therein. At least one ink 
supply hole 26 is penetrated into the thin film layer and 
formed in each ink jetting chamber. Protection layers 70 
and 96 are formed on the ink supply hole. Orifice layers 
28 and 85 are formed on the upper face of the thin film 
layer and regulate a nozzle 34 and ink jetting chamber 
30. A first trench etching 78 is carried out, and a bottom 
face of the substrate is subjected to etching. After that, 
the protection layer is eliminated. A trench wall 36 is 
self-aligned with the ink supply hole by a second trench 

etching. In another embodiment, a part of a field oxide layer 46 forming the lower layer of multi- 
thin film layers is functioned as the protection layer inside of the ink supply hole 26 and 
eliminated after the second etching is finished. 
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